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This PhD thesis focuses on integrated bio- and chemostratigraphy and paleoceanographic reconstruction of the 
middle Eocene interval (Lutetian–Bartonian Stages/Ages) in the Northwest Alantic and Northwest Pacific Oceans. 
Studying middle Eocene geological records are essential to understand the long-term history of environmental 
changes and biotic evolution during the transitional period, from the maximum warmth in the early Eocene 
greenhouse world to the late Eocene as the prelude to the Oligocene-to-modern icehouse world.  
From this perspective, the expanded and well-preserved sedimentary records at IODP Site U1408 (Expedition 
342; Southwest Newfoundland Ridge) provides both the new reference for the regional and global stratigraphic 
scheme and information on previously not well-known upper ocean hydrographic and productivity responses to 
the environmental perturbation across the MECO (~40.5–40.0 Ma) (Chapter 2). Newly generated bulk carbonate 
carbon and oxygen isotope (δ13C and δ18O) stratigraphy in the U1408 succession, spanning 4.5-million-year-long 
interval, is firmly correlative with those in the circum-North Atlantic reference sections, combined with the 
existing orbitally-tuned magnetobiochronology. Well-preserved planktic foraminiferal multi-species δ18O data 
reveal the upper ocean warming of ~4 °C and complex response of thermocline during the MECO, associated with 
declined foraminiferal productivity.  
On the other hand, the integrated stratigraphy of the middle Eocene hemipelagic succession, the Sakasegawa 
Group, exposed in Amakusa area (Southwest Japan) was investigated to refine the chronostratigraphy and provide 
the basis for the future studies to reveal paleoenvironmental history at the previously under-studied Northwest 
Pacific continental margin (Chapter 3). Revised δ13C stratigraphy derived from sedimentary total organic carbon 
(TOC) in the Amakusa composite section contains several globally traceable marker horizons, which is calibrated 
with planktic foraminiferal and calcareous nannofossil biozones. The integrated stratigraphic correlation with the 
reference strata in the Pacific and circum-Atlantic regions has revealed that the Sakasegawa Group is correlative 
with the stratigraphic interval from the middle Lutetian to the upper Bartonian, spanning ~8 million years at 
maximum estimation according to the latest age model. Finally, the MECO horizon would be constrained in the 





















約 800 万年間にわたることが明らかとなった．さらに MECO イベントの層準は，坂瀬川層群の中
部に存在する可能性が高いことも示した．この報告は東アジア地域の海成層からは初めての報告
となった．  
本研究は MECO 発生時の表層水塊の変遷を初めて明らかにした成果として高く評価される．ま
た，日本の陸上の地層においてはじめて MECO 層準が分布していることを見出し，研究の乏しか
った北西太平洋大陸縁辺域でも MECO に関する古環境を復元できる可能性があることを示した．
これらの成果はいずれも始新世の研究において大きな知見となった．このように有元君は，自立
して研究活動を行うに必要な高度の研究能力と学識を有していることを示しており，本研究は博
士（理学）の学位論文として高く評価でき，合格と認める．  
 
